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(57)[Claim(s)] 
[Claim 1] 

It possesses constituting unit which is displayed with 
below-mentioned General Formula (A ) and (B ), with molded 
article from random copolymer of polycarbonate 
-polysiloxane whcreratio of constituting unit which is 
displayed with (B ) is 0. 1 - 20 weight %,it is heated with 
temperature of below the glass transition temperature , Being 
concentrated by 2 times or more of concentration of 
constituting unit (B ) concentration of constituting unit (B ) in 
surface layer under depth 50* from surface of molded article 
in the core layer of depth 50* or greater , polycarbonate 
copolymer molded article . which becomes 

[Chemical Formula 1] 



-C 



0 J 



(A) 




(B) 



(it*, r,~r 8 /\n>r>Xli 
R 9 . Rio I*-*-*i-?*itK£» t\ufi/ 
— ;uS^*-To x it) 



(In Formula, R<sub> l</sub>~R<sub>8</sub> respectively 
shows alkyl group or aryl group which is possibleto possess 
hydrogen , halogen or substituent , R<sub>9</sub>, 
R<sub> 1 0</sub> shows alkyl group or aryl group which 
ispossible to possess respective hydrogen , halogen or 
substituent . As for X ) 
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[Chemical Formula 2] 



0-. -fCH,h- 



y>Xl*g£S£WLTi«fc^7;u*;uSxli 

7')— tum$7f;?i)\Ru .R, 2 #-*tlZ$S£L 
14 1 ISLtaBft**?. 



) 

ft)fl&KS*< 1 10 deg C &L±T\ ftU%R$Mft< 30 



[■*« 3] 

a^i*i=fcit*«jamia(B)©ti^6< 1-20 a 
ft%i?fcy.as* 5oA*a©*i5iBi=fcit4« 

J*J*<a(B)a>»SEA< 2-100 llKVUi 
4] 

S^ftCDttSiP^^ft^ 15000-100000 
[SS#® 5] 

*rtJdtt(A)A<2^-ex(4-fcKn*->7x=;u)3f 
n/£/fttf l,l-bfX(4-tKo4rv7x=.;u)->^o 

PPo 

[11*31 6] 

«lS*fi(B)A<af,aj-fcf^[3-(o-tKa*v^x^ 

II 1 I5l£CD^n D Po 
[Bt#B 7] 

Specification 



So, R<sub>l 1 </sub>, R<sub>12 </sub> alkyl group or aryl 
group which is possible to possess respective hydrogen , 
halogen or substituent is shown here, or R<sub>l 1 </sub>, 
R<sub>12 </sub> connects together, thebasis which forms 
carbon ring or heterocycle is displayed, a displays integer of 1 
or more . 

) 

[Claim 2] 

heating temperature being 1 1 0 deg C or greater , molded 
article . which is stated in Claim 1 where heating time is 30 
min or more 

[Claim 3] 

Ratio of constituting unit (B ) in random copolymer of 
polycarbonate -polysiloxane with 1 - 20 weight %, the molded 
article . which is stated in Claim I where concentration of 
constituting unit (B ) in surface layer under depth 50* is 2 - 
100 weight % 

[Claim 4] 

viscosity average molecular weight of random copolymer of 
polycarbonate -polysiloxane 15000 - 100000 molded article . 
which isstated in Claim 1 which is 

[Claim 5] 

constituting unit (A ) 2 and 2 -bis (4 -hydroxyphenyl ) 
propane and I and 1 -bis molded article . which is stated in 
Claim 1 which is something which was led from the bivalent 
phenol which is chosen from group which consists of (4 
-hydroxyphenyl ) cyclohexane 

[Claim 6] 

constituting unit (B ) the;al and the;oa -bis molded article . 
which is stated in the Claim 1 which is a [3 - 
(o-hydroxyphenyl ) propyl ] poly dimethylsiloxane 

[Claim 7] 

molded article compression molding molded article . which is 
stated in Claim 1 which issomething which is done 



[Description of the Invention] 
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[0001] 
[0002] 

[flEfcroSffi] 

14 (ttlf»5lo»y») tfttTU Lfrt,, ftJW 
©ffiffll=»LT(*B*i-¥»lltt»l=J:y*iffl1*tt 

[0003] 

r<Ph%*»flHtt, TE-»a(A)&tf(B)T?* 
**l*«J5MMfc* *U (B)"C***l*«*JIH4 
®M&*< 0. 1-20 Mtttf&iJK'J*— K 

**U UEISSSIfrb 50Aifc;S(D8BJf Kfc 
lt**J**fi(B)©slfiA<aS* 50AW±CD=3T 

n 

PPo 



[0004] 

Mb 3] 
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[0001] 

[Field of Industrial Application] 

this invention relates to polycarbonate copolymer molded 
article where slipperiness and wear resistance areimproved, 
furthermore in detail is high in comparison with concentration 
concentration of siloxane constituting unit in surface layer in 
core layer , it regards random copolymer molded article of 
polycarbonate -polysiloxane . 

[0002] 

[Prior Art] 

blend of addition and polysiloxane of silicon oil is done 
generally in lubricity and wear resistance or other surface 
improvement of polycarbonate . 

But when trace addition it docs, surface improvement is 
unsatisfactory . 

When it mixed into large scale , because compatibility of 
polycarbonate is bad, molded article does clouding , 
mechanical property (Bending and pulling etc) can decrease, 
furthermore,vis-a-vis use of long period , cannot maintain 
surface characteristic with wearand flaking . 

[0003] 

[Means to Solve the Problems] 

this invention is something which solves these problem . 

Namely this invention has constituting unit which is displayed 
with thebelow-mentioned General Formula (A ) and (B ), with 
molded article from random copolymer of polycarbonate 
-polysiloxane where ratio of constituting unit which is 
displayed with (B ) isO. 1 - 20 weight %, is heated with 
temperature of below the glass transition temperature , Being 
concentrated by 2 times or more of concentration of 
constituting unit (B ) concentration of constituting unit (B ) in 
surface layer under 50 $ from surface of molded article in 
core layer of depth 50* or greater , polycarbonate copolymer 
molded article . which becomes 

[0004] 

[Chemical Formula 3] 
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Ri Re R5 Re 

/ \ / \ 

R3 Ri R7 R8 



0 



(A) 



R. 
I 

S , — 0 



R 



1 0 



(B) 



[0005] 

R,~R 8 li-ttt-ffi, 7K^> /\py>XI* 
B»***LT**l*7JU*;uSXI*7U-;U 
*£*U R 9 , Rio tt**. /\ny>X 

X I*) 



[0006] 

[<b4] 
Ri. 



[0005] 

(In Formula, R<sub> K/sub>~R<sub>8</sub> respectively 
shows alkyl group or aryl group which is possibleto possess 
hydrogen , halogen or substituent , R<sub>9</sub>, 
R<sub>10 </sub> shows alkyl group or aryl group which 
ispossible to possess respective hydrogen , halogen or 
substituent . As for X ) 

[0006] 

[Chemical Formula 4] 



0 



-C- , -S-, -S-, -C-, -0-, -iCHzhr 



Ri: 



0 



0 



[0007] 

Tffcy. CZIC R„ . R l2 /\P 

1* 1 &L±<j>mmm* e 

(B)T?a*4l««*mfi[©ll^lil-20fi«%4< 

#*u. ***tt(A)ai;(B)i47>yA(ctiy 

[0008] 

jut. *nmo>mmzo\.\xvLm+*. 



[0007] 

So, R<sub>l 1 </sub>, R<sub>l2 </sub> alkyl group or aryl 
group which is possible to possess respective hydrogen , 
halogen or substituent is shown here, or R<sub> 1 1 </sub>, 
R<sub>!2 </sub> connects together, thebasis which forms 
carbon ring or heterocycle is displayed, a displays integer of I 
or more . 

)Is. 

Ratio of constituting unit which is displayed with (B ) 1 - 20 
weight % isdesirable, constituting unit (A ) and (B ) 
repeatedly shows those which are in random . 

[0008] 

You explain below, concerning configuration of this 
invention . 

Regarding to this invention, as for polycarbonate resin which 
is used, bivalent phenol which is displayed with 
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[0009] 

[its] 



R| R? R5 R6 




-OH 



below-mentioned General Formula (1) and polysiloxane 
which is displayed with General Formula (2) 

[0009] 

[Chemical Formula 5] 



(1) 




(2) 



[0010] 

(-flSit (1)*, Xs Rr-Rs 14-flftS (A) <t|s] 
itfcU.n 14 1-1000 (DS^^-To-lSit 

iUHL, Y 14 /\ □ f > . -R l3 OH \ 
-R 13 COOH, -R, 3 NH 2 , -R 13 NH 2 , -SH £tfU 

Rn i*E«.»ttffltu<i*att7;u*U7 s > 
$u r 14 I47;u*;i^ ?;^-ik 7U— ;u. 

77^;HJiL,m 14 0 XI4 1 ^ato) 

SSxC (B) Tf***i**«iHtt©ffl^A< 
0.1-20 MK^fciiKUA— #*— M*US/P 



-tt* (B) T?a**l*««*(4©a^A< 20 

flWM«a<D«£l* l.O fi*%JJl±A<»*L<. 
1.0 «fi%*5S-ei4SSI^+^d:7KUvP^-y- 

*fi^<*(7)^g¥^J»TMl4 15,000-100,000 

ft&Jf ¥fc)#^SA< 15,000 *yfc/MF«f4fcl* 
— ' 100 000 



[0010] 

(In General Formula (1), as for X, 

R<sub>K/sub>~R<sub>8</sub> General Formula (A ) with 
being similar, asfor n it shows integer 1 - 1000. In General 
Formula (2), R<sub>9</sub>, R<sub>10 </sub> each, shows 
hydrogen , halogen or optionally substituted alkyl group or 
aryl group , the Y shows halogen , -R<sub>13</sub>OH, 
-R<sub> 1 3</sub>COOH, -R<sub> 1 3</sub>NH<sub>2 
</sub>, -R<sub>l3</sub>NH<sub>2 </sub>, -SH , 
R<sub>13 </sub> displays straight chain , branched chain or 
cyclic alkylidene group , aryl-substituted alkylidene group , 
aryl group , the R<sub> 1 4 </sub> displays alkyl , alkenyl , 
aryl , aralkyl group , m displays 0 or 1 . ), copolymerizing 
phosgene , carbonate ester , or chloroformate , being 
something whichis acquired, it is a polycarbonate 
-polysiloxane copolymer where ratio of constituting unit 
which is displayedwith General Formula (B ) is 0. 1 - 20 
weight %. 

When ratio of constituting unit which is displayed with 
General Formula (B ) exceeds20 weight % transparency 
decreases. 

Ratio of constituting unit 1.0 weight % or more is desirable, 
under 1.0 weight % sufficient polysiloxane quantity is not 
acquired by surface , there is a tendency where the surface 
characteristic becomes insufficient . 

viscosity average molecular weight of copolymer 1 5,000 - 
100,000 is desirable. 

When viscosity average molecular weight it becomes small in 
i i h 15 000 h f Id d i I i 



Page 7 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP3180406B2 



2001-6-25 



te&CD&mtf+ftX'lttet^ 100,000 



toon] 

LX\t. tfX(4-tKP*v?x- tfx 
(^tKP^v^x-jlox-^K t: A(4-tKP* 
v^x~;u)7,;u^>. ex(4-tKn^rv^x-;u) 
x;i/+>+vh\ hfx(4-tKP+v^x-;u)x;u^ 
*h\ e7,(4-tKP+v7x-;L/)>rh>, 1,1-tfx 
(4-tKn*v7i-;i/)x$> s 2,2-tf*(4-fcKn 

^r.v^x-;L,)^P/\°> (tfX7iy- A ; 
BPA). 2,2-tfX(4-tKP + v^x^;U)^^>, 
l,l-ex(4-tKP+v7i-^)v^P^> 
(t:X?x/-;UZ ; BPZ),2,2-tfX(4-tKP^rV 
-3,5-v^P : E7x-;U)^P/<>.2,2-eX(4-tK 
P+y-3,5.y^na7i-Jl/)^D/0, 2,2-fc:X 
(4-tKP+V-3-^P : E7x-;U)^P/^, 2,2-fc? 
X(4-tKP+v-3^PP7i-il/)^P/\°>,2,2- 
eX(4.tKP+v-3,5-v/^;U7x-;U)^P/^ 
l,l-e^(4-tKa^v^x-;u)-i-^x-;ux 
ex(4-tKP+v7x~;U)v^x-;u^> 

-t+lbO)*T*t^lC s 2,2-t*X(4-tKP*v7x 

- )\,pu i x i , i -t: x(4-t Kp+ v7i - ;u) v 

[0012] 

ftJfS-flft5*(2) 07KiJvP*+f>£#J^-f6 
[0013] 

[lb 6] 



comparison with 15,000, strength of molded article is not 
fully , when it exceeds 100,000, there is a tendency where 
productivity decreases. 

[0011] 

In addition, bis (4 -hydroxyphenyl ) methane , bis (4 
-hydroxyphenyl ) ether , bis (4 -hydroxyphenyl ) sulfone , bis 
(4 -hydroxyphenyl ) sulfoxide , bis (4 -hydroxyphenyl ) 
sulfide , bis (4 -hydroxyphenyl ) ketone , 1,1- bis (4 
-hydroxyphenyl ) ethane , 2,2- bis (4 -hydroxyphenyl ) 
propane (bisphenol A ; BPA ), 2 and 2 -bis (4 
-hydroxyphenyl ) butane , 1 , 1 - bis (4 -hydroxyphenyl ) 
cyclohexane (bisphenol Z ; BPZ ), 2and 2 -bis (4 -hydroxy 
-3,5-dibromophenyl ) propane , 2,2- bis (4 -hydroxy 
-3,5-dichlorophenyl ) propane , 2,2- bis (4 -hydroxy -3- 
bromophenyl ) propane , 2,2- bis (4 -hydroxy -3- 
chlorophenyl ) propane , 2,2- bis (4 -hydroxy 
-3,5-dimethylphenyl ) propane , 1,1- bis (4 -hydroxyphenyl ) - 
1-phenyiethane , bis (4 -hydroxyphenyl ) diphenylmethane etc 
is illustrated as bivalent phenol which is displayedwith 
General Formula (1) which is used for starting material of 
copolycarbonate resin of the this invention . 



Especially, 2 and 2 -bis (4 -hydroxyphenyl ) propane , 1,1- bis 
(4 -hydroxyphenyl ) cyclohexane is desirable evenamong 
those. 

[0012] 

When polysiloxane of aforementioned General Formula (2) is 
illustrated, the for example 

[0013] 

[Chemical Formula 6] 
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HjN 




chjH-4- s.-o) 

\ I /»-■ 

R., 



S.-tCH,Jr-@f 
Ri o 



NH 2 



(8) 




[0014] 

(mJfB-SSit (3H9) *,R 9 ,R I0 li-^fiie (I) 
U R, 4 l*-»S(2) <D Y £0*$. TJU+JK T 



[0014] 

(Aforementioned general formula (3) - in (9), 
R<sub>9</sub>, R<sub>10 </sub> General Formula (1) 
withcach, shows hydrogen , halogen or optionally substituted 
alkyl group or aryl group in same way, R<sub>14 </sub> 
similarity to Y of General Formula (2), displays alkyl , 
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1-1000 (Dm^TjiL. b \tlE(Dm§H£m? 0 ). 
-{•^ibO^T-t. a, u)- 1=7. [3-( o-tKo^-v 

[0015] 

xy— ju. -<v^a^;u-7x/— ;u£F/r^0>M 

[0016] 

7KUrt-*>-h®l!§<7>$!!&l~fcfcoTli. * 

So 

3S3ffi^±Si|i:LTIi-ffl50)7xy-;H±7KigS 
££-f ^t£4fciA<3*(f btu il£a>7xy-/u. 
P -mH^;u7xy-;u. HJ^p^xZ-jufc 
fifii7;u*jU7x/-;K SilftS* 
M^B^p^K. Bilft&2i;u*>i§> tKP 
*v£H§S£7;u*;ux7.x;i/. th*p*->:7x 

x>/-;u4-<l:A<ffi]jS$*V'5, 

£Va ioo ^uctti/c. ioo-o.s =eju. 

<l* 50-2 s E;u©ttHT?fcy,.=«Ja±aMt* 

WiiztiLX. o.oi~3 =e;u%. ftic o.i-i.o ^ 

irtijjfc. ^iK^JtLTIi. 7PP>f' Jv>. 2,6- 
5/>^;i/-2,4,6-h'J(4-tKa**>7i— ;u)^t 
>-3. 4,6-v> : ? L ;U-2 > 4,6- HJ(4-t h'P+v7i- 
;U)^^T->-2. l,3,5-HJ(2-fcKP*v7x.xjU) 
i,i,i-hU(4-tKa+*>7xr.;i/)x$t 

2,6-t*^.(2-tKP^->-5- ^l/'O^UM- 
*=f-)\,?i.J— a, a' , a" -HJ(4-tKn 
+v7xz:;i,)-i,3,5-h'MV^'Ptf;U^>-b*>^ 
^■C«***i«7K'JtKa*S/<b**»ai; 3,3- 
tf 7.(4-t K P + vT 'J - ;u)^|-+ v-<> K-;K=-f 
+J-^>e7>7x/-,/l/). 5-^7P;U-<-9-f i >. 5,7-i? 

[0017] 
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alkenyl , aryl , aralkyl group , n shows integer 1 - 1000, b 
displays positive integer . ) Such as is listed. 

The;al and the;oa -bis [3 - ( o-hydroxyphenyl ) propyl ] poly 
dimethylsiloxane especially is desirable evenamong those. 

[0015] 

bivalent phenol which is displayed with aforementioned 
General Formula (2) phenols , ideally it possesses unsaturated 
carbon-carbon bond of oleflnic in end of polysiioxane chain 
which possesses predetermined degree of polymerization n, is 
produced vinyl phenol , allyl phenol , isopropenyl phenol 
easily hydrosilanation byreacting. 

[0016] 

At time of production of polycarbonate resin , end capping 
agent or molecular weight regulator isusually used. 

You can list compound which possesses phenolic hydroxy 
group of monovalent as the end capping agent , long chain 
alkylphenol , aliphatic carboxylic acid chloride , aliphatic 
carboxylic acid , hydroxybenzoic acid alkyl ester , 
hydroxyphenyl alkyl acid ester , alkyl ether phenol etc is 
illustrated to conventional phenol , p- t-butyl phenol , 
tribromo phenol or other other things. 

amount used in range of 100 - 0.5 mole , preferably 50-2 
mole Jointly using compound of 2 kinds or more is possible 
properly vis-a-vis all bivalent phenol compound lOOmole 
which is used. 

Furthermore jointly using branching agent in range of 0.01 - 3 
mole % , especially 0.1-1.0 mole % vis-a-vis 
above-mentioned bivalent phenol compound , polyhydroxy 
compound , and 3 and 3 -bis which it can make branched 
polycarbonate , as branching agent , the fluoroglycine , 
2,6-dimethyl -2,4,6-tri (4 -hydroxyphenyl ) heptene -3, 
4 ,6-dimethyl -2,4,6- tri (4 -hydroxyphenyl ) heptene -2, 
1 ,3, 5 -tri (2 -hydroxyphenyl ) benzol , 1,1,1- tri (4 
-hydroxyphenyl ) ethane , 2,6-bis (2 -hydroxy -5- 
methylbenzyl ) - 4 -methyl phenol , the;al, the;al' and;al "-tri 
(4 -hydroxyphenyl ) - it is illustrated with 1,3 and 5 -tri 
isopropyl benzene etc the(4 -hydroxy aryl ) oxy indole 
(=isatin bisphenol ), 5 -chloro isatin , 5,7-dichlor isatin , 
5-bromo isatin etc are illustrated. 

[0017] 

In polycarbonate resin which is used with this invention until 
recently, various additive of public knowledge being 
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[0018] 



flDi&;£Jf li 1 10 deg C ia±jb<#*L<. 1 10 deg 

y\ sxBK&aiiigd 5oA*jS) izawttic 

TK'J^n^r-y-^-b^^h^** 1 ^ 50Afel 

±©37ji«ky 2 ftja±©a«*<iBcy^>« 

Rff S <D JQ S&iSS T'<D tK'J v □ 4r*>© $ 
30 »tt±lBIILTfrfc«tl*fc+#*ailA«fT 



[0019] 

as* 5oA*aa)aiBHi=t»it*«ia*fi (B) 

50AJ2l±a>=i7Jll=fclt*«»S 
JH& (B) (Djgjf 0> 2 tel2l±T?fc*jb<. 
(4 (B) 1-20 £8%a>iS£l=l£$3G 

m=*jit*«rt*tt (B) assa 2~ioo « 

[0020] 

. 50 5 — — 
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combination possible in polycarbonate resin according to 
desire,you can list reinforcement , filler , stabilizer , 
ultraviolet absorber , antistatic agent , lubricant , mold 
release , dye , pigment , other flame retardant and elastomer 
etc for impact resistance improvement as these. 

[0018] 

polycarbonate copolymer molded article in this invention is 
something which formed by general molding method . 

this invention especially is effective in compression molded 
article . 

polysiloxane concentration when forming, compression 
molded article in PC -polysiloxane copolymer surface is little, 
polysiloxane can be concentrated with heat treatment . 

heating temperature with temperature of below the glass 
transition temperature , with heating glass transition 
temperature or greater deforms molded article . 

When heating temperature 1 10 deg C or greater is desirable, 
is lower than 1 10 deg C movement of polysiloxane to surface 
is slow. 

selectively polysiloxane segment gets together in polar 
surface (Under surface layer depth 50* ) by heating with 
temperature of below the glass transition temperature , 
concentration of 2 times or more than core layer of depth 50* 
or greater happens, can do surface improvement above 
expecting even with polysiloxane of the trace . 

As for heating time usually, when with 30 min or more , 
preferably 2 hours or more , it is a majority, as for surface 
polysiloxane concentration it becomes fixed with 2 hours . 

Movement to surface of polysiloxane with predetermined 
heating temperature depends on also the shape of resin 
composition , but usually, 30 min or more continuing, unless 
it does,in addition to fact that sufficient concentration is not 
done, there isa tendency which can designate [paratsuki ] as 
surface concentration distribution . 

[0019] 

They are 2 times or more of concentration of constituting unit 
(B ) concentration of constituting unit (B ) in surface layer 
under depth 50* from surface of molded article regarding 
molded article of this invention in core layer of depth 50* or 
greater , but when ratio of constituting unit (B ) isl - 20 
weight %, concentration of constituting unit (B ) in surface 
layer inside range of 2- 100 weight % is desirable. 

[0020] 

constituent analysis under surface layer depth 50* of 

lb I il 1 i hi i i did 
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I*. V.G.Scientific *±g{ ESCALAB MK2 
TC-1S.0-IS. Si-2P iCOL^^S^frofc. 

^ftli,C(KI) ICO^TI* c-c,c=c . 
C-H .C-Si S3R<Dt°— 57. 286.1 ~286.2eV 0> 
C-0 EB3fe<7>b?-—57. 290.5 ~290.7eV 05*)— # 
* - h IS £ (0CO0) S 35 CD fc? - $ „ 291.7 
~292.3eV <7>*&fa$S£ICfcl-J-.S tt - 7T * g& 
|C^H-r-Svx'r^7T^-9- : f : 5-1'Ke— 57(D^ 

0(|g^) COl^tl^ 532.2 ~532.3eV <D 
C=0 . Si-0 ffi3fc<Dtf— 57. 533.9 ~534.0eV CD 
C-0 S3fc£>tf— 570)^tii^ftofco 

Si ( S ) l: O I* t li , 102eV (7? 
-0-Si(CH 3 ) 2 -0- (vP=lr-y->) fi3fc<7>tf— 570>& 

esca aauea&i*. W*. t?i^-i: 

J:oTS&&j!>< 100~600eV T? CO .Si ICO 
l^Tli¥^)SaxfIA< 20AiUTT*fcy.50A 

LfctfoT. ESCA -Clival 50A jfcj?5<7> 

a^7;u=f>x-v^>^fior 5oa$s£Nij 

[002 l] 

l 

8.8 %(W/V)<D;ki£<b:*-HJ r i'A7]<;t& 580 "J? 

KJU |C. t? X7x/-;U A(BPA)9l.2kg tfllB 

-iS5C(3) ronffi^xy— ;u (R 9 . r io 

fty^JUg. n=4l. b=3 "C^I/MS^) 5.95kg 
(tflitst (B) *>< 5 M%l::fc*J:dl::K*) . 



CHIO^b>'57P7'('K 360 'J-yMU^JP*.. 15 
deg C iC^fcA^JStftLOO. p-t-^ ;U7x/ 
— ;U (PTBP) 1.44kg £J)D*.. •Ol^-C*X>r> 
53.0kg if 60 fl-AMf TQfc^iiA/Tc. 

4b£t!\?Ut&. !00mL tf>HJi^U75:/$J)D 

a-c«t»»u a*© ph *«*>ttiz***Tf*jjfe 

*»y«Lfctt. -fV^P/V-^U 470 U-vM/ 
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polycarbonate -polysiloxane copolymer in this invention did 
quantification concerning C-l S, O-IS, Si- 2P making use of 
V.G.Scientificsupplied ESCALAB MK2. 

As for condition , thc;pi in unsaturated bond of peak ,291.7 
-292. 3eV of carbonate bond (OCOO )derivation of peak , 
290.5 ~290.7eV of C-0 derivation of peak , 286.1 ~286.2eV 
of C-C, C=C , C-H , C-Si derivation concerning C (carbon ) - 
it detected [sheikuappusateraitopiiku ] whichoriginates in 
the;pi <sup>* </sup>transition . 

Concerning O (oxygen ), it detected peak of C-0 derivation of 
peak , 533.9 ~534.0eV of C=0 , Si- O derivation of 532.2 - 
532.3 eV . 

Concerning Si (Silicon), it detected -O-Si peak of 
(CH<sub>3</sub> ) <sub>2</sub>-0- (siloxane )derivation 
of 102 eV. 

Measurement depth of ESCA differs in atom , electron 
energy , but mean free path being 205 or less with 1 00 - 600 
eV concerning C, O , Si,detection of atom which is depth of 
50 $ or greater does not makealmost. 

Therefore, with ESCA it means to measure siloxane 
concentration under the surface layer depth 50* . 

With analysis of core layer of surface layer depth 50* or 
greater , surface doing argon etching , itcompared by 
measuring portion which shaves 50 $ surface . 

[0021] 

[Working Example(s)] 
Working Example I 

It melted in sodium hydroxide water solution 5801iter of 8.8% 
(W/V ), bisphenol A (BPA ) bivalent phenol of 91.2 kg and 
aforementioned general formula (3) (R<sub>9</sub>, 
R<sub> 1 0 </sub> being methyl group , n=41, b=3 
respectively, ortho bond ) including 5.95 kg (In order for 
structural formula (B ) to become 5 weight %, it sets), and 
hydrosulfite lOOg. 

While while maintaining at 15 deg C, including methylene 
chloride 360liter , agitating tothis, 60 min applying phosgene 
53.0kg next p- t-butyl phenol (PTBP ) including 1 .44 kg , it 
blew. 

After recording ending, agitating extremely, emulsifying 
reaction mixture ,after emulsifying, approximately 1 hour it 
agitated including the triethylamine of 100 ml , polymerized. 

Until it separates polymer solution into water layer and 
organic layer , neutralizes organic layer with phosphoric acid , 
pH of washing liquid becomes neutral after repeating water 
wash , polymer was precipitated including the isopropanol 
470liter 
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470liter . 



7t?*-h-;KiJi/D*lJ->#S£ (PC-Si)tttiB£ 

»6*ifc pc-si mm m nm^mnmm 

S-37 EffilSJ&tire 250 deg C. 100Kgffcm 2 (D 
EIS*"ettt 160mm % fit 160mm . H£ 3.2mm 

C<DEI8JJt»fi (#5XlE»2l*l* 140 deg 
C) £ 130 deg C V 2 B$|M!ini!&Lfcft. 
PC-Si »BBJ*»fllcoi*T*©*«KB£fr 
L\ 1 IZTjkLtzo 

[0022] 

^p Q p(DaS^b(Dig?* 50A*;g<7)SSlf <7> 
yo^>0M (M%) 50AW 

±a>=j7Hoi/p*-y->G)aia («*%) am 

a© ESCA £ffll*-C£*Lfc(C-lS .o-is, 
Si-2P) 0 

*tz^?l±tt\* TEM tBS(Ccky«tt«G>^ 
$ 1 KSLfc. 



^cffJp D p(Dg«t4li^-/\*-®fii4^ (fifi 
I Kg , CS-17 HUM,i:/£HSL24hr) T*Jg 
lift mg ZmfeLtzo 

[0023] 

6femnas« B#r B i^^^TE^iSffjp a p£Ap 

J»U AD^5&S^cDEI?iiS}f^p a p<7)aMvn + 
Itt/SA (wt%) £;fllSLfc£C?K &Ta)<tfc 

y-eftofc. 



After filtering, drying precipitate , it acquired white powder 
polycarbonate -polysiloxane copolymerization (PC -Si ) 
resin . 

PC -Siresin which it acquires with Ltd. Kandou metal industry 
make S-37compression molding machine the compression 
molded article of vertical 160 mm , side 160 mm , thickness 
3.2mm was drawn up with the compressive force of 250 deg 
C, 100kgf/cm<sup>2</sup>. 

Next various tests were done this compression molded article 
(As for glass transition temperature 140 deg C ) 2 hours after 
heatingwith 130 deg C, concerning this PC -Siresin molding , 
result was shown in the Table 1 . 

[0022] 

concentration of siloxane of surface layer under depth 50* 
from surface of molded article (weight % ), and concentration 
(weight % ) of siloxane of core layer of depth 50* or greater 
quantification did making use of aforementioned ESCA, 
(C-lS,0-lS,Si-2P). 

In addition randomness inspected presence or absence of 

fibrous nonuniform unevenness with TEM 

observation , showed possession in Table 1 with X , nothing as 

0. 

wear property of molded article measured amount of wear mg 
with Taber wear test (load lKg , CS-17 wheel, toluene 
atmosphere , 24hr ). 

[0023] 

Furthermore changing heating temperature , time, when it 
heated compression molded article , measured surface 
siloxane concentration (wt% ) of compression molded article 
after heat treatment , as follows was. 













Heating time 










30 » 


60 # 


120 » 


300 min 


600 min 


120 min 


1)Um&& 130°C 


13 wt% 


I4.7wt% 


15 wt% 


heating temperature 130* 


13 wt% 


14.7 wt% 


15 wt% 






m 


II0°C 


9.5wt% 


12.3wt% 


14.5wt% 
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Heating warm 


temperature 


Degree 


110* 


9.5 w\vt% 


12.3 wt% 


14.5 wt% 


[0024] 






[0024] 









mmm2 

BPA <Dttt> 1 ) ICtrT^x/ — Z (BPZ)£ 

107.2kg m^tzututsmmm \ tmmzuzo 

[0025] 

13 



flJfB-flS it(3) (D " {I7x/-;U (R 9 . R 10 
+l-f*l>^;US.n=4Ub=3 T^;Uh$S^) A^b 
<DtH&5t (B) <D;"g®A<ia*%l3^J:5^L 

fcjsmi*. mmm \ tmmzuzo 

[0026] 
HJ£0|J4 

HilfrZ— SSxC(3) (D-«7xy-;U (R 9 .R l0 #-?- 
tl-e*tL>^yuS,n=4Kb=3 T^Uh$S^) A* 6 
<D*ff&5£ (B) CDiSJf A< 20 M%lzfc*<fc5l:: 

[0027] 

mmm s 

fIIB-ii55C(3) (D~{ffi?x/--;u<!:LT R 9 .R l0 
[0028] 

Hifctf'j 6 



mlfe-|ftjt(3) <7)-{I?x/-JUi:LT R 9 .R l0 
A<^ J ?^5 1 ^S,n=lOKb=3 T**JUM££ 

[0029] 

7 



lftfe-flS5e(3) 0 -ffi^x/-;U<tLT R 9 A<> 
JUS, Rio A^x- ;UST\ n=4U b=3 V*)l> 



Working Example 2 

In place of BPA 107.2 kg other than using bisphenol Z 
(BPZ ), itmade similar to Working Example 1 . 

Result is inscribed to Table 1 . 

[0025] 

Working Example 3 

Other than concentration of structural formula (B ) from 
bivalent phenol (R<sub>9</sub>, R<sub> 1 0 </sub> being 
methyl group , n=41 , b=3 respectively, ortho bond ) of 
thcaforementioned general formula (3) that tries becomes 1 
weight %, it made similar to Working Example 1. 

Result is inscribed to Table 1 . 

[0026] 

Working Example 4 

Other than concentration of structural formula (B ) from 
bivalent phenol (R<sub>9</sub>, R<sub> 1 0 </sub> being 
methyl group , n=4 1 , b=3 respectively, ortho bond ) of 
thcaforementioned general formula (3) that tries becomes 20 
weight %, it made similarto Working Example 1. 

Result is inscribed to Table 1 . 

[0027] 

Working Example 5 

R<sub>9</sub>, R<sub> 1 0 </sub> being methyl group , 
n=41, b=2 respectively as bivalent phenol of 
thcaforementioned general formula (3), other than using those 
of para connection, it made similar to Working Example 1. 

Result is inscribed to Table 1 . 

[0028] 

Working Example 6 

R<sub>9</sub>, R<sub> 1 0 </sub> being methyl group , 
n=101, b=3 respectively as bivalent phenol of 
thcaforementioned general formula (3), other than using those 
of ortho bond , it madesimilar to Working Example 1. 

Result is inscribed to Table 1 . 

[0029] 

Working Example 7 

R<sub>9</sub> methyl group , R<sub> 1 0 </sub> being 
phenyl group as bivalent phenol of aforementioned general 
formula (3), other than using those of ortho bond with n=4l, 



Page 14 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP3180406B2 



2001-6-25 



[0030] 

x/-;UT*fcoT . R 9 , Rio J&^ft^tl-^U 
[0031] 

tbttft i 

fee 

[0032] 
JtRfl 2 

[0033] 

ttm\ 3 

R 9 s Rio A^ft-^iM^ n=41 , b=3 V* 

;i/he£©-ttSt(3) <7)-«7xy-;u^*fi 

£{* + ©flWtJM4 (B) *< 0.09 «a%ICft*cfc 



[0034] 

hbSW4 

R 9 ,R l0 J&<**1-£*1>* ;US,n=4Ub=3 T** 
JUh$££<7)-flgit(3) (DH«7xy-;U^*B 
^(**©«ia*(4 (B) *< 25 m*%l3ftftj:5 



[0035] 
itttflS 

itmm i ©7K | j*-7t?^-hic,R 9 ,R l0 *<**i 



b=3 , it madesimilar to Working Example I. 

Result is inscribed to Table I . 

[0030] 

Working Example 8 

As bivalent phenol , with bivalent phenol of aforementioned 
general formula (4), otherthan R<sub>9</sub>, R<sub>10 
</sub> uses those of respective methyl group , n=4 1 , it made 
similar to Working Example 1 . 

Result is inscribed to Table 1 . 

[0031] 

Comparative Example 1 

It made besides bivalent phenol which includes siloxane of 
General Formula (2) isnot used completely similar to 
Working Example 1 . 

Result is inscribed to Table 1 . 

[0032] 

Comparative Example 2 

Tt made besides bivalent phenol which includes siloxane of 
General Formula (2) isnot used completely similar to 
Working Example 2 . 

Result is inscribed to Table 1 . 

[0033] 

Comparative Example 3 

R<sub>9</sub>, R<sub>10 </sub> being methyl group , 
n=41, b=3 respectively, other than in order for the constituting 
unit (B ) in copolymer to become 0.09 weight %, using 
bivalent phenol of the general formula (3) of ortho bond , it 
made similar to Working Example 1 . 

Result is inscribed to Table 1 . 

[0034] 

Comparative Example 4 

R<sub>9</sub>, R<sub> 1 0 </sub> being methyl group , 
n=41, b=3 respectively, other than in order for the constituting 
unit (B ) in copolymer to become 25 weight %, using bivalent 
phenol of general formula (3) of ortho bond , it made similar 
to Working Example 1 . 

Result is inscribed to Table 1 . 

[0035] 

Comparative Example 5 

In polycarbonate of Comparative Example 1, 
R<sub>9</sub>, R<sub>l0 </sub> being methyl group , 
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5t(3) a>-fflB^xy-;u*.«lit5t (B) <Dffl£ 



[0036] 
Si 

»& ?*r;uAf$t4 it (A) y xC (B) 
/-;u * 2 50A* 

(fifi%) 31 1 BPA 95.0 1 5.0 3.0 x 10 4 1 5 O 
2H 12 

31 2 BPZ 95.0 1 5.0 3.3 X10 4 16 O 2H 13 
m 3 BPA 99.0 1 1.0 3.0 x 10 4 6 O H 18 

31 4 BPA 80.0 1 20.0 3.2 x 10 4 44 O 3H 10 

31 5 BPA 95.0 2 5.0 3.0 X10 4 13 O 2H 13 

H 6 BPA 95.0 3 5.0 3.0 x 10 4 14 O 2H 14 

31 7 BPA 95.0 4 5.0 3.3 x 10 4 14 O 2H 16 

31 8 BPA 95.0 5 5.0 3.0 X10 4 17 O 2H 14 



n=4I, b=3 respectively, inorder bivalent phenol of general 
formula (3) of ortho bond , for ratio of structural formula (B ) 
to become 5 weight %, blend was done. 

Result is inscribed to Table 1 . 

[0036] 

Table 1 

monomer viscosity film property Formula (A ) [no ] Formula 
(B ) [no ] surface layer characteristic hardness mg weight % 
weight % siloxane concentration even siloxane concentration 
run wear resistance phenol <sup>*l</sup> siloxane 
<sup>*2</sup> molecular weight depth 50* not yet dam 
pencil amount of wear full 

(weight % ) Working Example I BPA 95.0 1 5.0 3.0X 
10<sup>4</sup> 15 *2H 12 

Actual 2 BP2 95.0 1 5.0 3.3X 10<sup>4 </sup> 16 * 2H 13 

Working Example 3 BPA 99.0 1 1 .0 3.0X 10<sup>4 </sup> 6 
*H 18 

Working Example 4 BPA 80.0 I 20.0 3.2X 10<sup>4 </sup> 
44*3H 10 

Working Example 5 BPA 95.0 2 5.0 3.0X 10<sup>4 </sup> 

13 *2H 13 

Working Example 6 BPA 95.0 3 5.0 3.0X 10<sup>4 </sup> 
14*2H 14 

Working Example 7 BPA 95.0 4 5.0 3.3X 10<sup>4 </sup> 

14 *2H 16 

Actual 8 BPA 95.0 5 5.0 3.0X 10<sup>4 </sup> 17 * 2H 14 



Jt1 


BPA 


100.0 






0.0 


3.0 x 104 




O 


HB 


32 


Comparative Example l 


BPA 


100.0 






0.0 


3.0 X 104 




0 


HB 


32 


J±2 


BPZ 


100.0 






0.0 


3.2 x 104 




o 


H 


23 


Comparative Example 2 


BPZ 


100.0 






0.0 


3.2 X 104 




0 


H 


23 


tt3 


BPA 


99.91 






0.09 


3.0 x 104 


0. 


o 


H 


26 








<GAI ID=0001> 
















Ratio 3 


BPA 


99.91 




0. 09 


3.0 X 104 


0. 


0 


H 


26 


tt4 


BPA 


75.0 




25.0 


3.4 x 104 


59 


X 


3H 


10 








<GAIID=0001> 
















Ratio 4 


BPA 


75.0 


25. 0 


3.4 X 104 


59 


X 


3 H 


10 


Its 


BPA 


95.0 


*3 


5.0 


3.0 x 104 


19 


X 


H 


25 
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Comparative Example 5 


BP A 


95.0 


<GAI ID=0001>*3 


5.0 


3.0 X 104 


19 


X 


H 


25 



* l BPA:eX^x/— ;U A . BPZ:tf X^x/— )l Z 
* 2 1: R 9 R 10 A<&* ^;US;n-41,b=3 V *)l 



2: R 9 R,o ^;i/S;n=41,b=2 Tv\°^$S 

£CD-fl&*C(3) <D ^)isU*-*y 

3:R 9 R 10 >^8;n=101,b=3T* 
$t^b-|S5t(3) (7) ^'JvP+*> 



<sup>*l</sup>BPA :bisphenol A , BPZ:bisphenol Z 

<sup>*2</sup>l : R<sub>9, </sub>R<sub>10 </sub> with 
each methyl group ;n=41,b=3 polysiloxane of general formula 
(3) of ortho bond 

2:R<sub>9, </sub>R<sub>10 </sub> with each methyl 
group ;n=41,b=2 polysiloxane of general formula (3) of para 
connection 

3:R<sub>9, </sub>R<sub>10 </sub> with each methyl 
group ;n=101,b=3 polysiloxane of general formula (3) of 
ortho bond 



:R9# >^X,R10 AOx-Jl/S; 










<GAI ID=0004>: R9 methyl group , R10 phenyl group ; 










n=41,b=3T* ^Uh^CD-|g5C(3) 




* 






With n=41,b=3 general formula of ortho bond (3) 




[ho] 


[rishirokisa ] 





[0037] 

mm&2 50A*iS)lcil^MlC7K'JvP+-9-> 
4. 



[kisan ] 

<sup>*3</sup>monomer l those which blended. 
[0037] 

[Effects of the Invention] 

selectively polysiloxane segment gets together in polar 
surface (Under surface layer depth 50* ) of molded article 
according to the this invention , by heating polycarbonate 
-polysiloxane copolymer molded article with temperature of 
below the glass transition temperature , because thatbecomes 
2 times or more of core layer of depth 50* or greater , even 
with polysiloxane of the trace surface improvement 
(slipperiness , wear resistance or other improvement) of 
polycarbonate molded article is done above expecting, is 
possible. 

In addition as for polycarbonate -polysiloxane copolymer 
molded article of this invention , by comparison with the 
molded article from blend of polycarbonate resin and 
polysiloxane where polysiloxane is thesame concentration , 
there is not a clouding and transparency is good, it 
possessesadvantage mechanical property (Bending and 
pulling etc) of polycarbonate being maintained. 
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